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(57) Abstract: The invention relates to a self-drilling rock bolt comprising an intermediate expandable part (8) joined at its first end 
1^ to a connector part (4) and at its second end to a drill bit unit (27). where said connector part (4) abuts against the first axial end 
surface (7) of said expandable part (8) thereby forming a first contact region (5), and where said drill bit unit (27) abuts against the 
CD second axial end surface (9) of said exp>andab1e part (8) thereby forming a second contact region (15), and where said expandable 
part (8), said finst contact region (5), and said second contact region (15) all have cross-sections that at least partly overlap each 
other when seen axially along said rock bolt (2), thereby allowing axial forces during a hammer drilling operation to propagate in 
an essentially axial direction from said connector part (4) via said expandable part (8) into said drill bit unit (27) thus improving the 
axial stability of the rock bolt (2). 
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SELF-DRIIiLING ROCK BOLT 
Technical area 

The present invention relates to a self -drilling rock bolt. 
Background of the invention 

5 Different types of rock bolts, for example for supporting of 
the rock in order to increase its stability or for anchorage 
of suspension hooks or the like to the rock, are used for 
different types of rock. If the rock is solid, then a hole is 
usually drilled into the rock using a rock drill. Thereafter, 

10 the rock drill is removed from the hole and a rock bolt is 
subsequently inserted into the hole. If, on the other hand, 
the rock is non-solid, i.e. it comprises a multitude of cracks 
and the like, the hole will not remain fully open when the 
rock drill is removed thereby making it impossible to insert a 

15 rock bolt into the hole due to blocking rock material. In 
order to be able to arrange a rock bolt in non- solid rock 
usually a rock bolt of the self -drilling type is used, i.e. a 
rock bolt comprising a drill bit mounted thereon which drill 
bit is left in the rock together with the rock bolt, whereby 

20 the hole will remain free from blocking rock material due to 

« 

the fact that no removal of the drill bit takes place. 

A self -drilling rock bolt is shown in the Japanese patent 
application No. 2000-373505, which rock bolt comprises, in 

25 series, a rod for connecting the self -drilling rock bolt to a 
drilling apparatus, an expandable bolt part, and a drill bit 
unit comprising a holder for a drill bit and a drill bit, 
respectively. A drilling water supply pipe with a first end 
opening in the centre of rotation of the connector rod and a 

30 second opening on the surface of the drill bit extends from 
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the connector rod, through the inside the expandable part and 
to the drill bit unit. 



A drawback with the rock bolt mentioned above is that both end 
regions of said expandable part are unable to be sxibjected to 
large axial forces during the hammer drilling operation due to 
the construction of the joints between said end regions and 
the holder for the drill bit and the connector rod, 
respectively, whereby said drilling water supply pipe has to 
be strong enough to withstand any large axial drilling forces. 

Suxnmary of the invention 

It is an object of this invention to solve the problem of 
improving the axial stability of the joints between the end 
regions of the expandable part in a rock bolt and the drill 
bit unit and the connector rod, respectively, by arranging a 
self -drilling rock bolt comprising an intermediate expandable 
part joined at its first end to a connector part and at its 
second end to a drill bit unit, where said connector part 
abuts against the first axial end surface of said expandable 
part thereby forming a first contact region, said drill bit 
unit abuts against the second axial end surface of said 
expandable part, thereby forming a second contact region, and 
that said expandable part, said first contact region, and said 
second contact region all have cross-sections that at least 
partly overlap each other when seen axially along said rock 
bolt , 



By arranging a self -drilling rock bolt comprising the features 
in independent claim 1, axial forces during a hammer drilling 
operation can propagate in an essentially axial direction from 
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said connector part via said expandable part into said drill 
bit unit thus improving the axial stability of the rock bolt 
as the joints between the end regions of the expandable part 
and the drill bit unit and the connector rod, respectively, 
are able to withstand large axial forces without collapsing. 

Further preferred features are included in the dependent 
claims . 

By arranging a self -drilling rock bolt comprising the features 
in dependent claims, drilling fluid is delivered without 
difficulty to the drill bit unit. 

■ 

List of figures 

The invention is now described by way of a preferred non- 
limiting example with reference to the appended drawings, 
wherein: 

Figure 1 shows a longitudinal section of a self -drilling rock 
bolt according to one embodiment of the invention. 

Figure 2 shows a cross-section of a self -drilling rock bolt 
along line II-II in figure 1. 



Figure 3 shows a view of a self -drilling rock bolt according 
to figure 1. 
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Detailed description of preferred embodiments 

Figure 1 shows a longitudinal section of a self-drilling rock 
bolt 2 according to one embodiment of the invention. The self- 
drilling rock bolt 2 comprises at least three main parts: 
5 firstly, a connector part 4 intended for connecting the rock 
bolt 2 to a drilling apparatus 6; secondly, an expandable part 
8 intended to be expanded after the rock bolt 2 has been fully 
inserted in position within the rock 10 in order to lock said 
rock bolt 2 mechanically to the internal radial surface 12 of 

10 the hole 14 drilled into the rock 10; and thirdly, a drill bit 
unit 27 which may comprise one part only or more than one 
part. The drill bit unit 27 may thus comprise on one hand only 
a drill bit 16 intended to be used for drilling the hole 14 
into the rock 10, or on the other hand a holder 17 for a drill 

15 bit 16 and a drill bit 16, respectively. 

In the following description of the preferred embodiment of 
the invention, the drill bit unit 27 comprises a holder 17 for 
a drill bit 16 and a drill bit 16, respectively, where one end 
of said intermediate expandable part 8 is joined to the holder 
20 17. 

The problem of improving the axial stability of the joints at 
7 and 9 between the end regions of the expandable part 8 in a 
rock bolt 2 and the holder 17 for the drill bit 16 and the 
connector part 4, respectively, are solved according to the 

25 invention by arranging a self -drilling rock bolt 2 where said 
parts 4,8,17 are aligned and joined together in a way that 
allows the axial forces F during a hammer drilling operation 
to propagate in an essentially axial direction A through said 
parts 4,8,17, thus maximizing the stability of said joints at 

30 7,9. The intermediate expandable part 8 is joined at its first 
end to a connector part 4 and at its second end to a holder 17 



1/7/08, EAST Version: 2.1.0.14 



wo 200S/047652 PCT/SE2004/001536 

5 

m 

for a drill bit 16, Said connector part 4 abuts against the 
first axial end surface 7 of said expandable part 8 thereby 
forming a first contact region 5, and said holder 17 for the 
drill bit 16 abuts against the second axial end surface 9 of 
5 said expandable part 8 thereby forming a second contact region 
15. Said expandable part 8, said first contact region 5, and 
said second contact region 15 all have cross-sections that at 
least partly overlap each other when seen axially along said 
rock bolt 2, thereby allowing axial forces during a hammer 

10 drilling operation to propagate in an essentially axial 

direction from said connector part 4 via said expandable part 
8 into said holder 17 for the drill bit 16, thus improving the 
axial stability of the rock bolt 2. Said expandable part 8 is 
preferably joined to said connector part 4 and said holder 17 

15 for said drill bit 16, respectively, by welding but it is also 
possible to use another joining method, e.g. soldering or an 
adhesive if the resulting joint becomes sufficiently strong. 
Welding methods that may be used comprises, but are not 
limited to, resistance welding, friction welding and electron 

20 beam welding. 

In order to be able to transport drilling fluid 18, usually 
water 18, from said drilling apparatus 6 or any other fluid 
source to the holder 17 for the drill bit 16, a fourth part 
consisting of a drilling fluid supply pipe 20 with a first end 

25 opening 22 in the centre of rotation 24 of the connector part 
4 and a second opening 26 on the surface of the holder 17 for 
the drill bit 16 may also be arranged within the rock bolt 2, 
the drilling fluid supply pipe 20 thus extending from the 
connector part 4, through the inside the esqjandable part 8 and 

30 to the holder 17 for the drill bit 16. 

Due to the enhanced stability of the expandable part 8 of the 
rock bolt. 2 it is also possible to omit the drilling fluid 



1/7/08, EAST Version: 2.1.0.14 



wo 2005/047652 



PCT/SE2004/001536 



supply pipe 20 and to let the drilling fluid 18 use the 
expandable part 8 as a pipe. In this case some means for 
closing off the second opening 26 must be arranged on the 
surface of the holder 17 or in the drill bit 16. Otherwise, 
5 expanding said expandable part 8 will be difficult as the 

expanding fluid 28 will continuously keep leaking out through 
said second opening 26. thus making it difficult to build up a 
preferred expanding pressure in the expanding fluid 28 
situated within said expandable part 8. The pressure in the 

10 drilling fluid 18 is much lower than that in the expanding 

fluid 28. Therefore, the closing off of said second opening 26 
may for example be executed using a ball (not shown) which is 
conveyed into the expandable part 8 of the rock bolt 2 via the 
first end opening 22 in the connector part 4 together with the 

15 drilling fluid 18 and thus conveyed all the way to said second 
opening 26 where it gets stuck as the diameter of the ball is 
larger than the diameter of said second opening 26 or the 
opening in the drill bit 16. Other means for closing off said 
second opening 26 includes among others to arrange a pressure 

20 or rotation controlled vent (not shown) in the second opening 
26 or in the drill bit 16 which vent closes when the pressure 
in the expandable part 8 exceeds a threshold. Thus, when the 
expanding fluid 28 is conveyed at a high pressure into the 
expandable part 8 it closes said vent thus expanding the walls 

25 30 of the expandable part 8 until they come into contact with 
the radial surface 12 inside the drill hole 14. The expanding 
fluid and the drilling fluid may be the same fluid such as 
water fed from the same fluid source, or two different fluids 
such as liquid concrete and water fed from two different fluid 

30 sourciss. ■ 
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Figure 2 shows a cross-section of the self -drilling rock bolt 
2 along line II-II in figure 1. Both the outer periphery 32 
and the inner periphery 34 of the expandable part 8 of said 
rock bolt 2 has a syrnmetrical cross -section forming a cross - 
5 like shape having an inner channel 11 also with a cross-like 
shape as shown in figure 2 . The wall thickness between the 
inner periphery 34 and the outer periphery 34 is preferably 
equal throughout said cross-section. Said expandable part thus 
forms a pipe-like device preferably with room for a drilling 
10 fluid supply pipe 20 in the centre. 

Symmetrical cross -sections for the expandable part 8 of the 
rock bolt 2 other than the one shown in figure 2 are also 
possible to use preferably with room for a drilling fluid 

15 supply pipe 20 located along the axis X of rotation of the 
expandable rock bolt part 8. Although symmetrical cross- 
sections are preferred, non- symmetrical cross-sections are 
also possible to use, preferably with room for a drilling 
fluid supply pipe 20 located along the axis X of rotation of 

20 the expandable rock bolt part 8. Due to the enhanced stability 
of the expandable part 8, it is also possible to arrange said 
drilling fluid supply pipe 20 radially displaced from said 
axis X of rotation but such an arrangement results in a more 
complicated and more expensive execution of the invention, 

25 

Figure 3 shows a view of a self-drilling rock bolt 2 according 
to figure 1. The self -drilling rock bolt 2 comprises, as 
already mentioned in connection with figure 1, at least three 
main parts: firstly, a connector part 4 intended for 
30 connecting the rock bolt 2 to a drilling apparatus 6 (not 

shown) ; secondly, an expandable part 8 intended to be expanded 
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after the rock bolt 2 has been fully inserted in position 
within a rock 10 (not shown) in order to lock said rock bolt 2 
mechanically to the internal radial surface 12 of the hole 14 
(not shown) drilled into the rock 10; and thirdly, a holder 17 
for a drill bit 16 intended to be used for drilling the hole 
14 into the rock 10. The symmetrical cross-section of the 
expandable rock bolt part 8 shown in figure 2 can also be seen 
here. 



10 
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Claisis 



1. Self -drilling rock bolt comprising an intermediate 
expandable part (8) joined at its first end (at 7) to a 

5 connector part (4) and at its second end (at 9) to a 

drill bit unit (27) , characterized in, that 

- said connector part (4) abuts against the first axial 
end surface (7) of said expandable part (8) thereby 
forming a first contact region (5), 

10 - said drill bit unit (27) abuts against the second axial 

end surface (9) of said expandable part (8) thereby- 
forming a second contact . region (15), and that 

- said expandable part (8) , said first contact region 
(5) , and said second contact region (15) all have cross - 

15 sections that at least partly overlap each other when 

seen axially along said rock bolt (2) , thereby allowing 
axial forces during a hammer drilling operation to 
propagate in an essentially axial direction (A) from said 
connector part (4) via said expandable part (8) into said 

20. drill bit unit (27) i 

2. Self -drilling rock bolt according to claim 1, 
characterized in, that 

said drill bit unit (27) comprises a holder (17) for a 
drill bit (16) and a. drill bit (16), respectively, and 
25 that said second end (at 9) of said intermediate 

expandable part (8) is joined to the holder (17) . 

3. Self -drilling rock bolt according to claim 1 or 2, 
characterized in, that 

a drilling fluid supply pipe (20) , with a first end 
30 opening (22) in the centre of rotation (24) of the 

connector part (4) and a second opening (26) in the drill 
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bit imit (27), extends from the connector part (4), 
through the inside the expandable part (8) and to the 
drill bit unit (27) . 

» 

4. Self -drilling rock bolt according to claim 1 or 2, 
characterized in, that 

a first end opening (22) is arranged through the centre 
of rotation (24) of the connector part (4) and a second 
opening (26) is arranged through the drill bit unit (27) , 
and that the drilling fluid (18) is conveyed within the 
expandable part (8) . 

5. Self -drilling rock bolt according to one of the preceding 
claims, characterized in, that 

both the outer periphery (32) and the inner periphery 
(34) of the expandable part (8) of said rock bolt (2) has 
a symmetrical cross-section. 

6. Self -drilling rock bolt according to claim 5, 
characterized in, that 

the cross-section of the expandable part (8) forms a 
cross -like shape having an inner channel (11) also with a 
cross-like shape. 

7. Self -drilling rock bolt according to claim 6, 
characterized in, that 

said inner channel (11) has room for a drilling fluid 
supply pipe (20) . 

8. Self -drilling rock bolt according to one of claims 5 to 
7, characterized in, that 

the wall thickness between the inner, periphery (34) and 
the outer. periphery (32) is equal throughout said cross- 
section. 
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9. Self -drilling rock bolt according to one of claims 1 to 
4, characterized in, that 

the expandable part (8) of said rock bolt (2) has a non- 
symmetrical cross-section. 

10. Self -drilling rock bolt according to claim 9, 
characterized in, that 

the non- symmetrical cross-section has room for a drilling 
fluid supply pipe (20) located along the axis (X) of 
rotation of the expandable rock bolt part (8) . 

11. Self -drilling rock bolt according to claim 10, 
characterized in, that 

the non- symmetrical cross-section has room for a drilling 
fluid, supply pipe (20) located radially displaced from 
the axis (X) of rotation of the expandable rock bolt part 
(8) . 

12. Self -drilling rock bolt according to one of the preceding 
claims, characterized in, that 

said expandable part (8) is joined to said connector part. 
(4) and said drill bit unit (27) , respectively, by 
welding . 
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